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ABSTRACT OF THESIS 
 
 
REDUCING SURVEY HYPOTHETICAL BIAS THROUGH REVEALED 
BEHAVIOR PRIMING: A CASE OF STUDENT PREFERENCE FOR BEEF 
SERVED BY UNIVERSITY DINING 
 
 Economists are still searching for methods to reduce/eliminate Hypothetical Bias 
(HB). Different methods have been previously applied some with success and others without. 
In this study, we aimed to further test the cognitive dissonance approach (CD) through a 
learning design method to estimate the WTP for five beef attributes: Non-quality, Kentucky 
Proud, Appalachian, Grass Fed and a mix of 25% Non-quality and 75% Kentucky Proud, 
using a one and one half bounded model. To test the CD, 881 participants from the 
University of Kentucky, were randomly assigned to a real/hypothetical market for a battery 
recycling project at first and afterwards to a hypothetical market for beef. For the battery 
recycling, participants were asked to donate $1, $2 or $3. For the beef market, participants 
were randomly assigned to a $4 or $6 for the non-quality attribute patty. Participants assigned 
to a $4 were afterwards randomly assigned to a $4.5, $5, $5.5 or $6 and the ones assigned to 
a $6 were afterwards assigned to a $6.5, $7, $7.5 and $8 for the other attribute patties. From 
this study, we found that the learning design was effective in reducing the cognitive 
dissonance or conflicts between what consumers say and their actions.. 
 
KEYWORDS: willingness to pay, beef attributes, hypothetical bias, cognitive 
dissonance 
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CHAPTER 1.  INTRODUCTION  
In the United States (US), health concerns (cardiovascular diseases) resulted in a 
shift from red meats (beef, veal, lamb, etc.) to white meats (chicken, turkey, etc.) and 
fish. While in 2004 red meats accounted for 58% of the protein intake (Daniel, et al. 
2010) in 2015 the consumption reduced to approximately 50% (USDA 2016). However, 
the United States Department of Agriculture (USDA) expects an increase of 7% in red 
meat consumption by 2025. Of the red meats, beef it is still the preferred accounting for 
51.7% of the consumption in 2015(USDA 2016). 
Although beef cuts were considered as homogeneous, consumers’ perceptions of 
quality and safety are changing. Since the evaluation of quality is complex, consumers 
rely on experience and information (through labels) to make their decisions (Henchion et 
al., 2014).For example, Lim et al. (2014)found that willingness to pay (WTP) for a 
country of origin label is associated with consumers’ perception of risk related to beef 
consumption as well as perceptions of food safety. Additionally, Cicia and Colantuoni 
(2010), for example, also found that consumers are willing to pay a premium of 22% for 
a food safety attribute/label. Moreover, consumers may choose local foods because of 
their perception of freshness and health benefits (Martinez, et al. 2010). Therefore, the 
demand for beef with labels showing natural, organic, local, certified organic and other 
desirable attributes is increasing (Lim et al. 2014; Cicia and Colantuoni, 2010; Viegas et 
al. 2014). Most of these labels review credence attributes where consumers will not be 
able to judge the actual quality of the products except to believe the information revealed 
by the labels ((Darby and Karni 1973).  
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Since no real market data exists for these labels, it is difficult to estimate 
consumers’ preferences. Therefore, many studies were developed to estimate consumers’ 
WTP for credence attributes through hypothetical markets. Previous studies, Abidoye et 
al.(2012); Adalja et al. (2015); Hamzaoui-Essoussi and Zahaf, (2012); Lewis et al. (2017) 
and Zanoli et al. (2012), for example, found that consumers are willing to pay a premium 
for credence attributes that assure higher beef quality and safety. Particularly, Abidoye et 
al.(2012) found that consumers are willing to pay more for a US origin and grass-fed 
beef; Zanoli et al. (2012) and Hamzaoui-Essoussi and Zahaf (2012) found that consumers 
are willing to pay more for an organic certified beef; Adalja et al. (2015) found that 
consumers are willing to pay more for local foods and Lewis et al. (2017) found that 
consumers are willing to pay more for a hormone-free label.  
However, those studies did not consider an important consumption venue, dining 
facilities in public universities. These dining facilities have a role in shaping the students’ 
preferences. According to Mathewson (2017), on average each student spends $4,500.00 
per academic year for 3 meals a day. Moreover, Ruiz (2009) stated that at the University 
of Cincinnati each student consumes on average 715 tons of food per year, 20% of which 
are meats. In addition, Hamilton and Hekmat (2018), valued in Canada if students were 
willing to pay a premium for organic food and found that their perceptions/preferences 
were similar to the overall consumers. In the US, the only evidence is the study from 
Campbell, Di Pietro and Remar (2014). They evaluated the relationship between WTP for 
local foods at the University foodservice and price/quality inference, price consciousness 
and product involvement.However, there is still not enough evidence if students are 
willing to pay for quality/safety food attributes in Universities’ foodservices. 
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In Kentucky, the department of agriculture developed the Kentucky Proud 
program to enhance local food production. The program aims to provide fresh, reliable 
products to the community and at the same time enhancing the economy of the farmers. 
However, as for other labels, there is no real market data on consumers’ preferences for 
Kentucky proud labels therefore a contingent valuation (CV) is crucial to value the 
products. With this study, we are valuing students’ WTP for Kentucky Proud (KYP), 
Grass-fed (GF), Appalachian (APP), Kentucky Proud Blend (75KYP/25Non-KY) as well 
as Non-Kentucky Proud (non-KY) burger at the University of Kentucky dining facilities, 
using a hypothetical one and one half bounded1 dichotomous choice experiment. 
Moreover, we aim to evaluate student’s familiarity with beef quality/safety attributes.  
Valuing goods through hypothetical markets is useful or most applicable when 
real market data is not available often due to the inexistence of the market or high-cost of 
the data collection. However, the ability of the hypothetical market to measure economic 
values or WTP is challenged since consumers tend to overestimate the value of the good 
when compared to a real market. This overestimation is commonly called hypothetical 
bias(HB) (Murphy, Stevens and Weatherhead, 2005)2. According toWhitehead and 
Cherry (2007), hypothetical bias arises because there are no real consequences of the 
                                               
1According to Cooper, Hanemann and Signorello (2002), One and one half bounded is a discrete choice 
model used for contingent valuation where the respondent is given two prices and told that the cost of the 
item relies within the given range. The respondent is then asked randomly the willing to pay one of the 
prices (lower or higher). Afterwards, the respondent has a follow up question only if the answer is yes to 
the first question. 
2 Technically, hypothetical bias may lead to either under or over-estimation of the value of a good or 
service. However, based on a large meta-analysis by Penn and Hu (2018), hypothetical bias nearly always 






answers besides a probable connection to a policy. Therefore, this overestimation may 
mislead policy decisions. 
Due to the relevance of this valuation for policy purposes, economists are looking 
for methods to eliminate or reduce the HB. The search for different methods is motivated 
by several hypotheses, however, there is no specific explanation on the origin or causes 
of HB (Loomis, 2011). Some of the causes are related to the survey design, certainty 
about the good’s value and commitment costs or social desirability (Ehmke, Lusk and 
List 2008).  
Commonly, the methods to mitigate HB include ex ante3 approaches (cheap talk 
and consequentiality); ex post4 approaches (follow up/certainty and consequentiality 
questions); statistical bias function adjustments or cognitive dissonance measurements. 
When applying the different approaches, some researchers were successful in reducing or 
eliminating the difference between the WTP values in real and hypothetical markets. 
However, some approaches, calibration functions for example, are specific for a context 
or good making it difficult to generalize the results. Moreover, there are no specific rules 
on how to calibrate the yes or no questions using the certainty/follow up questions and ex 
post consequentiality. According to Loomis (2014), the ex-ante consequentiality is only 
effective for dichotomous choice experiments and cheap talk may only be effective for 
consumers that are not familiar with the good. In addition, there is a question of validity 
of the cognitive dissonance measurements (Loomis, 2014).  
                                               
3Ex-ante approaches- include scripts given before the valuation (WTP) question. For example, a cheap talk 
script explains the existence of the bias and the related issues and asks the respondents to answer as if they 
were in a real situation. 
 
4Ex-post approaches- include scripts given after the valuation (WTP) question. For example, a certainty 
question is expected to assure that the respondent would actually behave according to the given answer. 
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Most of these approaches try to resemble in the hypothetical market the behavior 
of the consumer in a real market. Therefore, for example, in the end of the 90’s 
Bjornstad, Cummings and Osborne (1997) as well as Blamey, Bennett and Morrison 
(1999) proposed an innovative approach called learning design or dissonance 
minimization. Within this approach, they believed that when subjects or consumers have 
an opportunity to learn about the hypothetical contingent valuation they can familiarize 
with the process and behave accordingly. To be effective, in this approach consumers are 
subject to repeated trials or practice rounds before the round of interest. The learning 
design is based on the cognitive dissonance theory that states that: People have a 
motivation to be consistent in their responses to a series of questions to be seen as 
rational. Using this motivation, after the practice rounds the subjects will behave 
accordingly in the round of interest.  
In most studies that applied this approach the respondents were subject to a 
hypothetical market and afterwards to a real market (Johansson-Stenman and Svedsarter, 
2008; Alfnes, 2010). However, as the main objective is to resemble the behavior of a real 
market in the hypothetical, switching the order of the treatments may have a larger effect 
in reducing hypothetical bias. Therefore, this study is based on the hypothesis that when 
individuals face a previously real payment market the afterwards stated hypothetical 
choice will resemble their real choice even for unrelated goods. Furthermore, the real 
payment bid has also an effect on the hypothetical choice. In order to test the hypothesis, 
the respondents were assigned to a real market for an environmental good (battery 
recycling) and afterwards to a hypothetical market for a private good (beef).  
6 
 
The University of Kentucky (UK), through its sustainability office, is concerned 
with the incorrect disposal of alkaline batteries on campus and its hazardous impacts to 
the environment. Therefore, UK is currently developing a battery recycling project. 
However, given the high costs of disposable containers and with the recycling process 
(Aadland and Caplan, 2003), UK is seeking students’ support.  A study on student’s 
willingness to support is therefore crucial and its estimation can aid in policies to reduce 
the impact of battery pollution. With this valuation, we found an opportunity to test the 
effectiveness of the cognitive dissonance approach when consumers are subject to 
unrelated goods by including the valuation of beef quality attributes.  
The rest of the thesis proceeds as follows. Chapter 2 presents the background. 
Chapter 3 describes the research design and data collection methods. Chapter 4 presents 
the theoretical approach. Chapter 5 presents the econometric approach. Chapter 6 
presents and discusses the results and Chapter 7 concludes the thesis 
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CHAPTER 2. BACKGROUND  
2.1 The Contingent Valuation Method (CVM)  
The need to value non-marketed goods for policy purposes urged the development 
of several valuation techniques. Due to its flexibility, the contingent valuation (CV) 
method is the most commonly used (Carson, Flores and Meade, 2001). Some researchers 
have transitioned towards the use of choice experiments (CE) (Bosworth and Taylor 
2012). Since we are not interested in comparing beef patties with many distinctive 
characteristics, CE are not applicable for the study. In particular, we are interested in how 
patties differ by one key attribute from each other therefore the CV method is preferred.  
The CVM, has been used in many stated preference elicitations to measure the 
consumers’ willingness to pay (WTP) for non-marketed goods. It elicits people’s 
preferences by presenting hypothetical markets in which consumers have an opportunity 
to buy the good. Even though this method is widely used or applicable, many researchers 
criticize it due to the reliability and validity of the results (Venkatachalam 2004).  
 
2.1.1 Public versus Private Goods  
  The ultimate goal of CVM is to value public goods however it can also be applied 
for private goods. Actually, estimating the WTP for private goods is convenient due to 
the familiarity (experience) with the good and its substitutes. Without experience, 
consumers are still more comfortable then valuing public goods. According to List and 
Gallet (2001), consumers’ hypothetical WTP may be closer to the real one if they are 
familiar with the good. Therefore, if the CVM cannot value private goods it will not be 
effective for private goods (Murphy and Stevens, 2004). 
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2.1.2 CVM approaches/techniques  
Given the issues with reliability and validity of CVM results, different approaches 
have been developed to estimate WTP. However, there is still the question on which 
method is the most appropriate. According to Voelckner (2006), there is no answer to the 
question since each method is merely an attempt to estimate the consumers’ real WTP. 
Even tough, several studies tackled to compare the existing techniques and elucidate the 
drawbacks. 
In their study, Cameron and James (1987) identified three CVM techniques: open-
ended and closed-ended (dichotomous choice) questions as well as sequential bids. On 
the other hand, (Venkatachalam 2004) stated that bidding game, payment card, open-
ended and dichotomous choice are the main CVM approaches. The dichotomous choice 
can further be classified as single, double and triple-bounded questions. Of these 
approaches, the dichotomous choice is the most commonly applied elicitation format 
(Blumenschein, et al. 1998) 
In the open-ended approach, the respondents are asked to report the amount they 
are willing to pay. The main advantage of this technique is the absence of inference. 
However, if the consumer has no experience with the good, stating a WTP amount is 
somewhat difficult. For example, Langford et al. (1998) applied an open-ended CV to 
measure the WTP for the conservation of Sea Monks. The main issue with this approach 
was that the data was clustered at zero since most of the respondents did not agree to pay. 
Loomis (1990) also stated that this method might result in nonresponse, WTP 
underestimation or strategic bias. 
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On the other hand, sequential bids/bidding game approach starts with an initial 
amount where the respondent has the yes or no choice. Depending on the response to the 
initial amount, the respondent then faces upward or downward amounts until the answer 
is no. For example, Randal, Ives and Eastman (1974) applied the bidding game for the 
valuation of aesthetic environmental improvements and found that the method was 
efficient. However, according to Boyle (1985) in this method the final bid may be 
influenced by the initial bid (starting point bias). Therefore, caution should be taken when 
applying this method.  Moreover, the costs of this method are relatively higher 
(Cummings et al, 1986 cited by Venkatachalam, 2004).  
The payment card approach elicits respondents’ WTP by presenting an array of 
bidding amounts and the respondents select the maximum they are willing to pay for the 
good. According to Donaldson (1997) cited by Ryan and Watson (2009), payment cards 
represent real life choices that consumers have to make in the market. Although payment 
cards avoid starting point bias and non response, range of values, anchoring effects and 
size of intervals may influence the responses (Cameron and Huppert, 1989). Moreover, 
given that the alternatives are shown in intervals the researchers commonly use the 
intervals’ midpoint.  
In the dichotomous choice approach, respondents state yes or no to a particular 
bid amount. Depending on the format, the respondents may have a single bid, double bids 
or triple bids (single bounded, double bounded or triple bounded). In the single bounded, 
the participants face only one bid amount and respond yes or no. For the double and triple 
bounded, the respondents face an initial bid amount and according to their response, they 
face a lower amount if the answer to the initial bid is no or higher bid amount if response 
10 
 
is yes. According to Roach, Boyle and Welsh (2002), the credibility of the single 
bounded format is questioned because the double and triple bounded provide more 
information and enhance the statistical efficiency of the estimates. Even though this 
method minimizes strategic bias it is still vulnerable to both starting point and yea-saying 
bias.  
In general, in dichotomous choice experiments the WTP estimates are higher than 
open-ended, Kealy and Turner (1993) found that closed-ended are 1.4-2.5 times higher. 
However, when exposed to private goods the WTP estimates were statistically equal. 
Therefore, the experience or familiarity with the good influences the respondents’ WTP. 
Ryan and Watson (2009) found that payment card WTP estimates were lower than the 
dichotomous choice. In addition, Boyle and Bishop (1988) found that while bidding game 
and payment cards provided statistically equal estimates, the dichotomous choice was 
higher than both. Loomis (1990) tested the reliability of the dichotomous choice and 
open-ended formats and found that both WTP estimates are reliable. Therefore, as 
Venkatachalam (2004) stated, the choice of the elicitation format is sensitive to the nature 
of the good, costs of the elicitation process, nature of respondents, the statistical 
procedure and others.  
Although many bias or drawbacks result from the different elicitation methods, 
the most common bias resulted from CVM approaches are compliance bias (yea-saying), 
survey design as well as hypothetical bias. Compliance bias and survey design are 
somewhat “corrected” from different approaches and survey designs. On the other hand, 
hypothetical bias is still the most important concern in CVM (Whitehead and Cherry, 
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2007). Therefore, different techniques were developed to reduce or eliminate it. This 
research contributes to the hypothetical bias literature.  
 
2.2 Hypothetical Bias  
Hypothetical bias (HB) occurs when consumers under or overstate their WTP in a 
hypothetical market compared to a real market. In other words, the consumers’ responses 
are inconsistent with their actual behavior (Champ, Moore and Bishop 2009). This 
overestimation may be related to the lack of consequences for the respondent’s answer. 
To control, researchers employ ex ante and post consequentiality scripts or questions. 
Moreover, the bias can be related to the respondent’s uncertainty. To calibrate the 
uncertainty, researchers employ certainty or follow up questions. Besides the mentioned 
approaches, researchers have also applied other methods, including calibration functions, 
cheap talk scripts or cognitive dissonance approaches. 
Calibration functions5 enable a correction of the bias between intentions and 
actions by deflating the hypothetical values. This deflation results in hypothetical values 
closer to the real ones. List and Shogren (1998) as well as Botelho and Pinto (2002) 
calibrated the hypothetical responses by applying a statistical bias function. The bias 
function relates the subjects’ responses to their socio-economic characteristics. In their 
studies, the authors included both real and hypothetical payments with an open-ended 
format. While Botelho and Pinto’s valuated a public good, List and Shogren valuated a 
private good. In both studies, the authors were successful in reducing the hypothetical 
                                               
5 Calibration functions or bias functions are estimations that have some statistical ability to describe the 
effect of observable socioeconomic characteristics on participant’s behavior in hypothetical surveys 
(Blackburn, Harrison and Rutstrom, 1994) 
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bias. In addition, Blackburn, Harrison and Rutström (1994) also found that the estimated 
bias functions aid in correcting the hypothetical responses for private goods. Although 
the statistical bias functions are valuable and effective, it is contextual, depending on the 
good evaluated and individuals involved (List and Shogren, 1998). Therefore, it is 
difficult to generalize the results. Moreover, according to Murphy and Stevens (2004) 
there is no explicit explanation for the reasons why individuals’ socio-economic 
characteristics play a key role in the bias function estimation. 
Using the consequentiality approach6 enables participants to behave truthfully by 
revealing their real preferences. Moreover, consequential questions/scripts could enable 
participants to care about the consequences of their responses and perceive that their 
responses will influence the final decision. For example, Bulte et al. (2005), used an ex 
ante consequential script and the WTP was significantly lower than the hypothetical 
WTP. Similarly, Nepal, Berrens and Bohara (2009), Vossler and Evans (2009) as well as 
Herriges et al. (2010) assessed the effects of consequentiality on WTP for public goods. 
In their study, participants who perceived the survey as consequential had higher WTP. 
Therefore, one can conclude that consequentiality has a positive effect on revealing the 
actual WTP. However, researchers should be careful in defining/including the 
consequential scripts or questions as they should be an incentive to tell the truth. 
Another crucial approach is the cheap talk (CT) script. The CT script should reduce 
HB because it explains the existence of the bias and the related issues and asks the 
respondents to answer as if they were in a real situation. For example, Cummings and 
                                               
6 Consequentiality refers to the participant’s belief on the impact of its inputs for policy making purposes. 
In the presence of the beliefs participants care about the outcomes and tend to reveal the truth about their 
preferences (Nepal, Berrens and Bohara, 2009).  
13 
 
Taylor (1999), List (2001) as well as Moser, Raffaelli and Notaro (2014) applied the CT 
script to find unbiased estimates. While Cumming and Taylor evaluated the effectiveness 
of the CT in a laboratory setting, List (2001) applied it in the field to measure its validity. 
Moreover, List tested the effects of the experience with the good being valued by 
including participants with and without experience. While Cummings and Taylor (1999) 
as well as Moser, Raffaelli and Notaro (2014) found that cheap talk was effective in 
eliminating hypothetical bias, List (2001) found that cheap talk was only effective for 
non-experienced participants. Therefore, experienced participants behave as if they were 
in a real situation. Murphy, Stevens and Weatherhead (2005) evaluated the effectiveness 
of the CT script and found that it is sensitive to the script length, participant’s experience 
with the good and payment amounts. Moreover, they concluded that a combination of 
techniques should be more effective in reducing or eliminating HB. 
Certainty questions7 are expected to ascertain the truthfulness and certainty of 
respondent’s answers to the bid. Two certainty questions can be employed: a numeric that 
involves a scale (commonly 0-10 or 0-100%) or a qualitative that includes categories 
(commonly “not sure” – “definitely sure”). To reduce/eliminate HB, the answers to the 
bid are recoded or eliminated according to the level of certainty. For example, 
Blumenschein et al. (1998) only considered yes as the “definitely sure” responses. On 
their study, Betade, Herrero and Sanz (2009) used a conservative method by recoding the 
answers bellow 7 as no instead of eliminating them. On the other hand, Morrison and 
Brown (2009) eliminated yes responses that were below 7. According to Fifer, Rose and 
                                               
7 Certainty questions are follow up or an ex post approach to measure how certain the respondent is about 
the choice made. The response to the certainty question will result in a calibration of the respondent’s 
answer to the hypothetical market. It is based on the assumption that if a participant is not certain about the 
decision will less likely follow with the choice in a real market (Fifer, Rose and Greaves, 2014). 
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Greaves (2014), eliminating responses with a level below 8 corrects HB. Even though 
these studies were successful in reducing the disparity between real and hypothetical 
markets, there is still the question of how to calibrate the certainty responses. 
Cognitive dissonance is a discomfort caused by holding conflicting elements of 
knowledge (Perlovsky 2013). In contingent valuation studies, researchers try to eliminate 
the yea-saying bias8 using a dissonance minimization approach. The first evidence of this 
approach was reported by Bjornstad, Cummings and Osborne (1997) as well as Blamey, 
Bennett and Morrison (1999). While Bjornstad reduced dissonance by assuring that 
participants had experience with the CVM, Blamey included several response categories 
that may have represented the respondent’s view.Bateman et al. (2008), Johansson-
Stenman and Svedsater (2008) and Alfnes, Yue and Jensen (2010) applied a design 
similar to Bjornstad, Cummings and Osborne (1997) in which the respondents were 
exposed to a hypothetical market and afterwards to a real market. With this design the 
researchers were expecting that experience and repetition would reduce the conflicts 
between intentions and behavior. In their studies, the authors were successful in reducing 
the discrepancy between real and hypothetical markets. Even though some approaches 
work by themselves, a combination of approaches may have a better result in reducing or 
eliminating HB.  
Since there are few recent studies exploring the cognitive dissonance approach, there is 
still an incentive for further research on its success. For example, in this study we switch 
the order of the treatments (hypothetical after real) as we want to determine if 
participating in a real treatment may shape the consumers’ behavior on a hypothetical 
                                               
8 Yea saying bias result from participants who respond yes to a high bid when they are not actually willing 
to pay that amount (Boyle et al., 1998) 
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setting. Moreover, we evaluate if an experience with a CV for unrelated goods (private 
after public) may also shape the participant’s behavior. 
 
2.3 Meat Consumption, Quality Perceptions and Willingness to Pay 
Meat is a relevant source of protein, minerals and vitamins. However, its 
consumption, specifically red meats, is associated with the development of chronic 
diseases including obesity, cardiovascular diseases, diabetes, cancers, etc. Even though, 
the world overall and per capita meat consumption is increasing due to population 
growth, changes on income patterns, urbanization and other factors (Delgado 2003). 
However, consumers are moving from red meats to white meats. For example, from 1990 
to 2009 per capita beef consumption reduced 8% while poultry consumption increased by 
75% (Henchion et al., 2014).  
In the US, the meat consumption patterns are similar. For example, Wang et al. 
(2010) analyzed meat consumption trends and found that while men increased their red 
meat consumption, concerns and beliefs about health and nutrition reduced consumption 
by women, from 1999-2004. Moreover, Henchion et al. (2014) suggested that price and 
income will no longer affect meat consumption behaviors therefore aspects of quality will 
have more impact on consumer preferences. However, there is a complexity in the 
consumer perceptions of quality which hinders the assessment of meat quality.   
Darby and Karni (1973) mentioned three quality attributes that influence 
consumers preferences/perceptions: search, experience and credence. Search attributes 
include intrinsic (physical characteristics) and extrinsic cues (information about the 
product). While color and cut type are the most important intrinsic cues, time and place 
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of purchase are the most important extrinsic cues. For example, domestic beef is 
preferred over imported and independent butchers are preferred over supermarkets 
(Henchion et al., 2014). Experience attributes include characteristics that cannot be 
assessed prior to consumption (taste, tenderness and juiciness).Convenience in 
transforming the food is considered another dimension of experience. Finally, credence 
attributes cannot be assessed even during consumption as it includes trust in information.  
Consumers often relied on intrinsic cues to make their decisions and define the 
perception of quality. However, characteristics like organic, animal welfare and 
environment concerns are increasingly important. For example, Verbeke et al. (2010) 
found that recently credence and extrinsic cues are more important than the intrinsic cues 
since consumers are increasing their awareness of the link between food and health.  
Therefore, consumers’ perceptions of quality are associated with sensory, safety, 
healthiness and convenience (Henchion et al., 2014).Moreover, Morbak, Christensen and 
Gyrd-Hansen (2010); Steiner and Yang (2010); Radam et al. (2010); Stolz et al. (2011); 
Hu et al. (2012) as well as Henchion, McCarthy and Resconi (2017) confirmed that 
consumers are concerned with quality attributes and perceive quality labels as safe.  
Given the consumers’ concerns with quality/health, producers are changing their 
production techniques to meet the demand for healthy label attributes. However, since 
most labels are not available in the markets, some researchers have applied contingent 
valuation and other approaches to estimate consumers’ WTP for quality/safety attributes. 
For example, Adalja et al. (2015) evaluated the WTP for local foods; Zanoli et al. (2012) 
WTP for organic food; Gao and Schroeder (2009) WTP for country of origin, tenderness, 
guaranteed lean and freshness; Chung, Briggeman and Han (2012) WTP for country of 
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origin, antibiotic-free and genetically modified organisms-free. In all studies, the authors 
found that the consumers are willing to pay a premium for a guaranteed 
safety/healthiness. 
2.4 Battery Recycling  
Environmental “issues” (such as natural disasters, pollution, and bio-system 
degradation) originated the need for sustainability programs. Sustainability is attained 
when the community can overcome or tolerate the damage. According to Mileti (1999), 
most environmental issues result from the interaction between the physical environment, 
demographic and social characteristics of the community as well as the components of 
the built environment. With the growth of the World population, the consumption of raw 
materials and waste produced is increasing. Therefore, the lack of specific/special waste 
dumpsites increases the hazards for the environment by polluting the water, soil and air. 
Moreover, unlike decomposable waste, according to EPA, batteries are considered a 
household hazardous waste. 
A battery is an electrochemical device composed by potentially hazardous materials 
such as mercury, lead, copper, zinc, cadmium, manganese, nickel and lithium (Komilis, 
et al. 2011). Due to the versatility, convenience, low cost and maintenance, the 
consumption of batteries have increased in the world. For example, in the U.S., about 4 
billion alkaline batteries were consumed in 2010 ((Masanet and Horvath 2012). Although 
it is difficult to estimate the amount of ecological damage caused by batteries, their 
dispose in landfills can affect soil and water as well as humans and animals that rely on 
the resources (Dillon 1994).Therefore, battery recycling is essential.  
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The overall recycling rates for commonly used materials are growing (32% in 2000 
vs. 8% in 1990 – (Aadland and Caplan 2003)) however there is still no systematic 
collection of batteries in most countries (Souza, Oliveira and Tenorio 2001). Batteries are 
often incorrectly disposed thus increasing the potential hazard to the environment. Even 
with the concerns with pollution resulted from incorrect disposal of batteries or other 
hazardous waste, the costs for recycling are high. Therefore, enterprises that engage in 
recycling cannot recover their costs since consumers are not fully aware of the benefits of 
recycling and the impacts to the environment (Aadland and Caplan, 2003; Sun et al., 
2015).  
For example, Islam et al. (2016) and Adland and Caplan (2003) evaluated 
consumers’ WTP for waste management/recycling. Islam found that only 5-10% of the 
consumers in Bangladesh are willing to pay while Aadland and Caplan found that 
consumers are willing to pay approximately $7 a month. This confirms that there is 
potential support from the consumers for the management of the impacts of 




CHAPTER 3. RESEARCH DESIGN AND DATA COLLECTION 
To estimate the effectiveness of the cognitive dissonance approach on hypothetical 
WTP estimation for different beef attributes, a survey was conducted from April to June 
2017 at the University of Kentucky Campus. To assure representability, the survey took 
place in several locations and the participants were randomly selected. The selected 
participants signed a consent form and received a participation fee of $5.The data was 
collected using Qualtrics application and the survey was designed to last 5 minutes. 
Participants were first exposed to the battery recycling valuation and asked to donate 
$1, $2 or $3 in a real or hypothetical treatment. Respondents that were randomly assigned 
to a real payment had the option to actually donate if desired. Participants assigned to the 
hypothetical treatment were only asked whether they would donate but were not required 
to make the actual donation. The participants in the hypothetical treatment also faced an 
ex-post consequentiality question, ex-ante consequentiality script, certainty question as 
well as a cheap talk script as measures to reduce HB.   
After the questions about batteries, all respondents faced the hypothetical market for 
different beef attributes, including non-Kentucky proud (non-KYP), Kentucky proud 
(KYP), Grass Fed (GF), Appalachian (APP) as well as a 25% non-Kentucky proud and 
75% Kentucky proud mixture (75KYP/25non-KYP). Initially, participants were asked 
their WTP for a conventional patty (non-KYP), randomly assigning them to a $4 or $6 
choice. Independently of their answer, yes or no, participants assigned to the $4 choice 
randomly faced $4.5, $5, $5.5 or $6 WTP question for each of the other beef patties. On 
the other hand, participants that were assigned to the $6 choice randomly faced $6.5, $7, 
$7.5 or $8 WTP questions for each of the other beef attributes. 
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In addition to the treatment data, we collected socio-economic data, participants’ 
views of sustainability and environmental issues as well as their knowledge and 
preferencesforfood labels. 
3.1 Sample Description 
The sample was composed of 881 participants, after data cleaning, 53% were male 
and 47% female. The majority of the participants (35%) were freshman and only 1% 
were staff or faculty. In addition, most participants did not enroll in sustainability nor 
environmental courses (71%).Based on a chi-square test we found no relationship 
between gender (p-value=0.30), education year (p-value=0.89), college affiliation (p-
value=0.13) and two different starting values of the beef treatments. Therefore, our 
randomization was successful and the participants are representative of the UK students’ 
population. There was a marginal relationship between the education year (p-value=0.01) 
as well as college (p-value=0.001)and the battery treatments In addition, no relationship 







Table 3.1  Socio-Demographic Characteristics of the Participants (Proportion of 
participants per treatment 
Demographic Obs Total Batery Beef 






Gender Male 464 52.67 51.83 54.76 54.52 50.80 
Female 417 47.33 48.17 45.24 45.48 49.20 
    Chi2= 0.62 Chi2= 1.23 
    P-value=0.43 P-value= 0.27 
Education 
Year 
Freshman 304 35.07 35.39 34.52 34.62 35.54 
Sophomore 170 19.30 17.33 24.21 19.46 19.13 
Junior 156 17.71 19.24 13.89 17.65 17.77 
Senior 139 15.78 17.01 12.70 15.61 15.95 
Graduate 92 10.44 9.06 13.89 10.41 10.48 
Multi 15 1.70 2.07 0.79 2.26 1.14 
    Chi2 = 15.20 Chi2= 1.72 






















No 618 70.55 69.86 72.29 69.70 71.40 
    Chi2= 0.51 Chi2=0.30 
    P-value= 0.48 P-value=0.58 
College Agriculture 118 13.64 13.98 12.80 13.59 13.69 
Art Science 215 24.86 26.02 22.00 27.42 22.27 
Economics 15 17.46 19.84 11.60 17.28 17.63 
Communicat. 48 5.55 5.04 6.80 4.61 6.50 
Dentistry 5 0.58 0.49 0.80 0.69 0.46 
Design 3 0.35 0.49 0 0 0.70 
Education 59 6.82 6.34 8.00 5.53 8.12 
Engineering 145 16.76 15.77 19.20 18.20 15.31 
Fine Arts 11 1.27 0.98 2.0 1.38 1.16 
Health 37 4.28 3.25 6.80 3.00 5.57 
Law 5 0.58 0.16 1.60 0.46 0.70 
Medicine 7 0.81 0.33 2.00 1.38 0.23 
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Nursing 33 3.82 3.41 4.80 3.69 3.94 
Pharmacy 10 1.16 1.14 1.20 0.69 1.62 
Pub. Health 11 1.27 1.63 0.40 0.92 1.62 
Social 7 0.81 1.14 0 1.15 0.46 
   Chi2=37.78 Chi2=21.07 
   P-value= 
0.001*** 
P-value= 0.13 
NOTES: P-values in bold indicate that the relationship is statistically significant at 5% 
(**) or 1% (***) 
  
Table 3.1 (Continued) 
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CHAPTER 4. THEORETICAL APPROACH 
The valuation of private/public good is based on the random utility model (RUM). 
RUM represents the consumer’s choice among a set of mutually exclusive alternatives. 
The model follows the classic microeconomic consumer theory: consumers choose 
alternatives that maximize their utility. According to Walker and Ben-Akiva (2002), 
economists are searching for specifications that mimic the actual consumer’s behavior 
therefore enhancing the validity and reliability of the results.  
Essentially, based on the consumer theory when facing different alternatives (Cn) an 
individual derives utility by choosing an alternative i given a set of j choices. The utility 
Uis a function of X explanatory variables that describe the consumer n and alternative i. 
The equation can be written as: 
(i)                                        𝑈𝑖𝑛 = 𝑉 𝑋𝑖𝑛 ;𝛽 + 𝑖𝑛 , 
where Uin is the utility of the alternative i (i =1,…,j) for the consumer n; Xinis a vector of 
explanatory variables that describe the alternative i and consumer n; β is a vector of 
unknown parameters; V is the systematic part of the utility that is a function of the 
explanatory variables and unknown parameters and εinis a vector of random disturbances.  
Assuming utility maximization, an individual n chooses alternative i if and only if 
the utility from choice i is higher than the utility from the other alternatives (Uin>Ujn for 
all j ϵ Cn). Therefore, the probability of the individual choosing alternative i is given by: 
(ii)𝑃𝑖𝑛 = 𝑃  𝑒𝑗𝑛 − 𝑒𝑖𝑛  <  𝑉𝑖𝑛 − 𝑉𝑗𝑛   , 
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Where Pin is the probability that individual n will choose alternative n; Vin is the utility 
from alternative i; Vjn is the utility from alternative j; ein and  ejn are the independently and 
identically distributed random disturbances. The estimation is based on maximizing the 
likelihood of the preferences.  
For a single bounded model, the consumer is presented with one bid (Bi). The 
participant i is asked if he is willing to pay the amount and has two options: accept (yes) 
or decline (no) the offer. Therefore, there are only two possible outcomes (yes(y) or no 
(n)).  
The log-likelihood becomes: 
(iii)  𝑙𝑛𝐿𝑆 𝜃 =   𝑑𝑖





Where θ is the likelihood estimator; di are the binary indicators for the responses of the 
bid offers; π are the probabilities of the responses for the bid offers; Bi is the initial bid 
offer. 
For a one and one half bounded model, the consumer is randomly presented with 
one bid (Bi). The participant is asked if he is willing to pay the amount. If the response is 
no, the participant does not face a follow up bid (Bi
u
). If the response is yes the 
participant faces the Bi
u
 and its value is contingent to the level of the initial bid. The Bi
u
 
is always higher than the initial bid. Therefore, three outcomes are expected no (n), yes 
and no (yn) as well as yes and yes (yy).  
The log-likelihood becomes: 
(iv) 𝑙𝑛𝐿𝐷 𝜃 =   𝑑𝑖
𝑛 𝑙𝑛𝜋𝑛 𝐵i + 𝑑𝑖
𝑦𝑦
𝑙𝑛𝜋𝑦𝑦  𝐵𝑖 ,𝐵𝑖
𝑢 + 𝑑𝑖
𝑦𝑛
𝑙𝑛𝜋𝑦𝑛  𝐵𝑖 ,𝐵𝑖
𝑢  𝑁𝑖=1  
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Where θ is the likelihood estimator; di are the binary indicators for the responses of the 
bid offers; π are the probabilities of the responses for the bid offers; Bi is the initial bid 
offer and Bn
u
 is the upper follow up bid.  
Using the logistic estimator for both the single or one and one half bounded 
model, the systematic equation is then estimated as: 
(v)𝑊𝑇𝑃𝑖 = 𝛼 − 𝜌𝐵𝑖 + 𝜆
′𝑧𝑖 + 𝑖  for i=1,…, N 
Where WTPi is the response (yes or no) to the bid offers; Bi is the initial bid offer; zi is 
the vector of explanatory variables and εi is the random disturbance. 
















CHAPTER 5. ECONOMETRIC APPROACH 
In this chapter, we describe the models that aid in the estimation of the WTP for the 
beef attributes and the evaluation of the cognitive dissonance approach. We first outline 
the single bounded model for the conventional patty (Non-KY) and afterwards the single 
bounded as well as one and one half bounded models for the other attributes. 
5.1 Willingness to Pay for Conventional Patties (non- KYP) 
For the conventional beef patties, a single bounded model was considered in which 
the respondents randomly faced a single bid amount. Therefore, to estimate the 
willingness to pay for conventional patties a logistic regression was used (equation vii) 
where the ansbeefi represents the respondents’ answer to the bid amount, wtptreat 
represents the bid amount choices for the conventional beef patties, real is a dummy 
variable for the respondents assigned to the real treatment in the battery recycling, 
battamt represent the different bid amounts offered for the battery recycling, male is a 
dummy for gender, improvlocal is a dummy for respondents that want to improve local 
food options in dining facilities, improvheal is a dummy for respondents that want to 
improve healthy food options in dining facilities, localfood is a dummy for respondents 
that buy local foods and ansbatt is a dummy for the responses to the battery recycling 
donation.  
For the model we choose some perception variables (localfood, improvlocal and 
improvheal) to evaluate their impact on participant’s behavior on WTP for healthier and 
safer food. The battery recycling variables aid in testing the hypothesis that the learning 
design have an effect on participant’s behavior. Furthermore, to test the hypothesis that 
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the battery donation amount also has as effect on the participant’s choice of yes or no 
response to the bid. The cross product terms allows an understanding of any relationship 
between the model’s variables. 
(vii) 𝑎𝑛𝑠𝑏𝑒𝑒𝑓𝑖 = 𝛼 + 𝛽1𝑤𝑡𝑝𝑡𝑟𝑒𝑎𝑡 + 𝛽2𝑚𝑎𝑙𝑒 + 𝛽3𝑟𝑒𝑎𝑙 + 𝛽4𝑏𝑎𝑡𝑡𝑎𝑚𝑡 + 𝛽5𝑎𝑛𝑠𝑏𝑎𝑡𝑡 
+𝛽6𝑖𝑚𝑝𝑟𝑜𝑣𝑙𝑜𝑐𝑎𝑙 + 𝛽7𝑖𝑚𝑝𝑟𝑜𝑣ℎ𝑒𝑎𝑙 + β8𝑙𝑜𝑐𝑎𝑙𝑓𝑜𝑜𝑑 + 𝛾𝑎𝑛𝑠𝑏𝑎𝑡𝑡 ∗ 𝑤𝑡𝑝𝑡𝑟𝑒𝑎𝑡
+ 𝛿𝑎𝑛𝑠𝑏𝑎𝑡𝑡 ∗ 𝑚𝑎𝑙𝑒 + 𝜃𝑎𝑛𝑠𝑏𝑎𝑡𝑡 ∗ 𝑟𝑒𝑎𝑙 + 𝜗𝑎𝑛𝑠𝑏𝑎𝑡𝑡 ∗ 𝑏𝑎𝑡𝑡𝑎𝑚𝑡
+ 𝜇𝑎𝑛𝑠𝑏𝑎𝑡𝑡 ∗ 𝑖𝑚𝑝𝑟𝑜𝑣𝑙𝑜𝑐𝑎𝑙 + 𝜌𝑎𝑛𝑠𝑏𝑎𝑡𝑡 ∗ 𝑖𝑚𝑝𝑟𝑜𝑣ℎ𝑒𝑎𝑙 + 𝜍𝑎𝑛𝑠𝑏𝑎𝑡𝑡
∗ 𝑙𝑜𝑐𝑎𝑙𝑓𝑜𝑜𝑑 + 𝑖  
To measure the effectiveness of the learning design, we first estimated the average 
WTP for conventional patties excluding the battery recycling variables and then used a t-
test to compare the values. From this model, we expect that the coefficients β (1,3,4,6,7 
and 8) have negative signs. Therefore, we expect that an increase in the bid (wtptreat) and 
battery donation amount would reduce the probability of a yes response. Moreover, for 
the participants in the learning design (real) we would also expect a lower probability of a 
yes response. Furthermore, participants that want to improve local and healthier options 
or the ones that buy local food would have a lower probability of a would have a lower 
probability of a yes response for a non-quality attribute. 
5.2 Willingness to Pay for Other Beef Attributes 
For the quality beef patties attributes, we first used a single bounded model in 
which the respondents faced a single bid amount. Afterwards, we used a one and one half 
bounded model in which we considered the initial bid faced for the conventional patty. 
To estimate the single bounded WTP for the patties attributes we ran a logistic regression 
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(equation viii) where ansattri is a dummy for the responses to the bid choices, bid 
represents the offered bids for the attribute, real is a dummy variable for the respondents 
assigned to the real treatment in the battery recycling, battamt represent the different bid 
amount offered for the battery recycling, male is a dummy for gender, improvlocal is a 
dummy for respondents that want to improve local food options in dining facilities, 
improvheal is a dummy for respondents that want to improve healthy food options in 
dining facilities and localfood is a dummy for respondents that buy local food and ansbatt 
is a dummy for the responses to the battery recycling donation.  
Similarly to the previous model, we choose some perception variables (localfood, 
improvlocal and improvheal) to evaluate their impact on participant’s behavior on WTP 
for healthier and safer food. The battery recycling variables aid in testing the hypothesis 
that the learning design have an effect on participant’s behavior. Furthermore, to test the 
hypothesis that the battery donation amount also has as effect on the participant’s choice 
of yes or no response to the bid. The cross product terms allows an understanding of any 
relationship between the model’s variables. 
 
(viii) ansattri = α + β1bid + β2male + β3real + β4battamt + β5improvheal +
β6improvlocal+ β7loalfood + β8ansbatt + γansbatt ∗ bid + δansbatt ∗male +
θansbatt ∗ real + ϑansbatt ∗ battamt + μansbatt ∗ improvlocal+ ρansbatt ∗
improvheal + σansbatt ∗ localfood+ εi 
As for the conventional patties, we first estimated the WTP excluding the battery 
variables and the conventional patty bids to measure the effectiveness of the learning 
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design. Moreover, we expect that the coefficients β (1,3 and 4) have negative signs while 
5,6 and 7 have positive signs. Therefore, we expect that an increase in the bid (wtptreat) 
and battery donation amount would reduce the probability of a yes response. Moreover, 
for the participants in the learning design (real) we would also expect a lower probability 
of a yes response. On the other hand, we expect that participants that want to improve 
local and healthier options or the ones that buy local food would have a higher 
probability of a yes response for a quality attributes as they perceive them as safer or 
healthier. 
Afterwards, to estimate the one and one half model (OOHB) we ran a logistic 
regression (equation ix) that included: ansattri a dummy for the responses to the bid 
choices, bid represents the offered bids for the attribute, real a dummy variable for the 
respondents assigned to the real treatment in the battery recycling, battamt represent the 
different bid amount offered for the battery recycling, male is a dummy for gender, 
improvlocal is a dummy for respondents that want to improve local food options in 
dining facilities, improvheal is a dummy for respondents that want to improve healthy 
food options in dining facilities and localfood is a dummy for respondents that buy local 
food and ansbatt is a dummy for the responses to the battery recycling donation. 
(ix) ansattri = α + β2bid + β4male + β5real + β6battamt + β7improvheal +
β8improvlocal+ β9loalfood + β10ansbatt + γbatans ∗ bid + δbatans ∗male +
θbatans ∗ real + ϑansbatt ∗ battamt + μansbatt ∗ improvlocal+ ρansbatt ∗





Since there is no specific command to run the OOHB model, additional coding was 
necessary: 
1. Participants that answered no to the initial bid the ansattri was coded as no and the 
bid was the initial bid; 
2. Participants that answered yes to the initial bid and no to the follow up bid: 
- Case I: the ansattri was coded as yes and the bid was the initial bid; or 
- Case II: the ansattri was coded as no and the bid was the follow up. 
3. Participants that answered yes to both the initial and follow up bid, ansattr i  was 

















CHAPTER 6. RESULTS AND DISCUSSION 
This chapter presents the description of the models’ variables and statistics. 
Afterwards, the models’ results for the cognitive dissonance approach as well as the WTP 
estimates. Finally, we present a brief discussion of the main results as well as the 
limitations in the study. 
6.1 Summary Statistics  
From a total of 881 participants, 34% are willing to pay the $4 or $6 conventional 
patty bids; 46% are willing to pay the bids for the Kentucky proud; 71% are willing to 
pay the mixed patty bids; 45% are willing to pay the grass-fed patty bids and 41% are 
willing to pay for the Appalachian proud bids. Moreover, participants are willing to pay a 
premium of $1.15, $0.59, $1.1 and $0.80, respectively for above mentioned labels. These 
preliminary results show that consumers are aware and value quality/safety beef 
attributes. The table 6.1 showcases the description and some statistics of the main 
variables used in the logit models. 
 
Table 6.1 Model Variables Description and Summary Statistics 




= 1 if participant is willing to pay the conventional 
patty bid, 0 otherwise 
0.34 0.47 
Ansbatt 
= 1 if participant is willing to pay the battery 




Table 6.1 (Continued)   
Anskyp 
= 1 if participant is willing to pay the Kentucky 
proud patty bid, 0 otherwise 
0.46 0.498 
Ansgf 
= 1 if participant is willing to pay the Grass Fed patty 
bid, 0 otherwise 
0.45 0.497 
Ansky 
= 1 if participant is willing to pay the 75% Kentucky 
Proud 25% conventional patty bid, 0 otherwise 
0.71 0.45 
Ansapp 
= 1 if participant is willing to pay the Appalachian 
proud patty bid, 0 otherwise 
0.41 0.49 
ansoohbkyp 
=1 if the participant is willing to pay the Kentucky 
Proud Patty bid (OOHB), 0 otherwise 
0.23 0.42 
ansoohbgf 
=1 if the participant is willing to pay the Grass-Fed  
Patty bid (OOHB), 0 otherwise  
0.21 0.41 
ansoohapp 
=1 if the participant is willing to pay the Appalachian 
Proud Patty bid (OOHB), 0 otherwise 
0.22 0.42 
ansoohbky 
=1 if the participant is willing to pay the 75% Kentucky 
Proud, 25% Non-Kentucky Proud Patty bid (OOHB), 0 
otherwise 
0.33 0.47 
Wtptreat Conventional Beef Patties bids = $4 or $6 4.996 1.00 
Battamt Battery Recycling Bids = $1, $2 or $3 2.03 0.82 
Bidkyp 
Kentucky Proud Patty Bids = $4.5, $5, $5.5, $6, $6.5, 
$7, $7.5 or $8 
6.24 1.12 
Bidgf 





Table 6.1. (Continued)   
Bidky 
Kentucky Proud X Conventional Patty Bids = $4.5, $5, 
$5.5, $6, $6.5, $7, $7.5 or $8 
6.28 1.15 
Bidapp 
Appalachian Proud Patty Bids = $4.5, $5, $5.5, $6, $6.5, 
$7, $7.5 or $8 
6.24 1.14 
bidoohbkyp 
Kentucky Proud Patty Bids (OOHB) = $4,$4.5, $5, 
$5.5, $6, $6.5, $7, $7.5 or $8 
5.4 1.09 
bidoohbgf 
Grass Fed Patty Bids (OOHB) = $4, $4.5, $5, $5.5, $6, 
$6.5, $7, $7.5 or $8 
5.42 1.12 
bidoohbky 
Kentucky Proud X Conventional Patty Bids (OOHB) = 
$4, $4.5, $5, $5.5, $6, $6.5, $7, $7.5 or $8 
5.42 1.12 
bidoohbapp 
Appalachian Proud Patty Bids (OOHB) = $4, $4.5, $5, 
$5.5, $6, $6.5, $7, $7.5 or $8 
5.4 1.10 
Male =1 if participant is male, 0 otherwise 0.53 0.499 
Real =1 if battery recycling treatment is real, 0 otherwise 0.29 0.45 
Improvlocal 
=1 if participant considers important to improve local 
food options in dining facilities, 0 otherwise 
0.27 0.45 
Improvheal 
=1 if participant considers important to improve healthy 
options in dining facilities, 0 otherwise 
0.54 0.498 
Localfood =1 if participant purchases local foods, 0 otherwise 0.82 0.39 




6.2 Willingness to Pay for Conventional Patties 
From a total of 442 respondents, 43% choose yes while 57% choose no for the $4 
offer. On the other hand, 25% of the respondents choose yes while 75% choose no for the 
$6 offer. Based on a z-test the proportions are statistically different (p-
value=0.003).Therefore, one can infer that most of the students are willing to pay$4 for 
the conventional patty. Moreover, without any specific quality attributes consumers will 
opt for a lower price. In addition, the behavior for the beef WTP was somewhat 
influenced by the treatments in the battery recycling. A shown at table 3, the proportion 
of yes from the hypothetical to real reduced by 7.55% and 9.86% for the $4 and $6 offers, 
respectively. However, a chi-square test proves that there is no association between the 
WTP $4 answers and the battery treatments (p-value=0.149). On the other hand, the 
answers to the $6 bid is marginally associated with the battery treatments (p-
value=0.038). Furthermore, a test of proportions confirms the chi-square results. For the 
$4 bid, there is no difference in the no answers (p-value=0.26) nor in the yes answers (p-
value=0.37) between the real and hypothetical treatments. Similarly, the yes answers for 
the $6 bid are not statistically different (p-value = 0.34) between the real and hypothetical 
treatments. On the other hand, theno proportions are marginally different (p-value=0.06).  
Given that there is an association between the $6 bid and the battery treatments a 
statistical difference in the proportions was expected for both the no and yes. 
To further investigate these results, we analyzed the joined answers (both $4 and $6 
answers) to the bids and found that they are associated to the battery treatments (p-
value=0.013). Considering that the sample was composed mostly by students, the results 
may confirm that students shape their behavior based on price.  
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Table 6.2 Proportion of Respondents’ Answers to the Conventional Patty Bids, Real 
versus Hypothetical Battery Treatments 
Beef Choice Total 
Battery 
Hypothetical Real 
WTP $4 No 57.5 55.3 62.9 
Yes 42.5 44.7 37.1 
WTP $6 No 75.4 72.7 82.03 
Yes 24.6 27.8 17.97 
 
Adding the battery donation choice, the proportion of yes reduced from 
hypothetical to real treatments. Specifically, for the $4 choice the percentage of yes 
reduced by 11.09%, 6.05% and 7.43% for the $1, $2 and $3 choice, respectively. In 
addition, the percentage of yes reduced by 5.7%, 16.26% and 4.46% for the $6 choice 
given the $1, $2 and $3 amounts, respectively (table 6.3). However, a chi-square test 
resulted in no association between the battery recycling donation amount and the answers 
to the $4 and $6 bids for both hypothetical and real treatments. A test of proportions also 
confirmed the finding. 
Table 6.3 Proportion of Respondents’ Answers to the Conventional Patty Given the 




Battery Bid  Battery Bid 
$1  $2  $3  $1  $2  $3  
WTP 
$4 
No 57.7 51.4 57.01 68.75 57.4 64.4 
Yes 42.3 48.6 42.99 31.25 42.6 35.6 
WTP 
$6 
No 75.25 69.8 72.8 80.95 88.1 77.3 
Yes 24.75 30.2 27.2 19.05 11.9 22.7 
 
As mentioned above, we are measuring the effectiveness of the learning 
design/cognitive dissonance in estimated WTP for beef attributes by eliminating or 
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reducing hypothetical bias. Therefore, in models I and II we capture the WTP without the 
battery treatments while model III includes the real treatment.  
Using the logit regression, all models were statistically significant (p-value=0.00). 
From the likelihood estimates there was some increase of the power of estimation from 
model I to III.  In addition, the wtptreat, localfood and real variables were also 
statistically significant. As expected, the coefficients’ signs for wtptreat, improvheal and 
improvlocal are negative. Therefore, similarly to the summary statistics, increasing the 
bid reduces the probability of a yes response. Although not statistically significant, 
concerns with healthy and locally produced foods should reduce the probability of a yes 
response for a conventional patty offer. Curiously, buying local food does not reduce the 
probability of a yes response as expected since consumers should present different 
purchasing attitudes.  
Similarly to the chi-square and summary statistics, the real treatment actually 
reduces the probability of choosing a yes response to a conventional patty bid. Moreover, 
the battery amount choice does not have a statistically significant effect on the average 
WTP and its sing was not expected. A higher donation payment should reduce the 
probability of a yes response since the participant has less money available to spend. 
Taking a closer look to the final model (III), we can notice that all interaction variables 
were not significant however the signs are as expected.  
Keeping all the variables at the sample mean, the estimated WTP for the 
conventional patty is approximately $3, $2 and $1 from model I through III, respectively. 
The result confirms that a previous real treatment changes the consumer behavior in a 
hypothetical market even with unrelated goods. Therefore, the learning design was 
38 
 
effective in reducing or eliminating hypothetical bias. For this attribute, hypothetical bias 
was an overestimation of the participants’ real WTP. 
Table 6.4 Maximum Likelihood Estimation Results for Conventional Patties 
Variables 
Coefficients 





























Real   -0.39* 
(0.21) 




Table 6.4 (Continued) 
Ansbatt   0.99* 
(0.54) 
ansbatt#wtptreat   -0.22 
(0.30) 
Ansbatt#improvlocal   -0.23 
(0.34) 
Ansbatt#male   0.32 
(0.31) 
Ansbatt#improvheal   -0.51 
(0.31) 
Ansbatt#localfood   -0.46 
(0.44) 
Ansbatt#real   -0.12 
(0.38) 
Ansbatt#battamt   -0.34 
(0.37) 
Observations 881 881 881 
Log-Likelihood -546.35 -537.61 -529.53 
Pseudo- R
2
 0.03 0.04 0.06 
WTP $3.30 $2.00 $0.50 
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NOTES: Standard errors in parenthesis 
             Coefficients in bold are statistically significant at 1% (***),5%(**), and 10% (*) 
6.3 Willingness to Pay for Other Attributes 
6.3.1 Kentucky Proud Patty 
Independently of the initial bid, as the bid increased the proportion of yes 
decreased (figure 6.1). As mentioned above, price is still a preponderant factor in 
consumers buying decisions within the same attribute. Looking at the impact of the real 
treatment, one can notice that it slightly affected the consumers yes responses although 
some discrepancies occur for the $5.5, $7 and mostly $6 bid. However, a chi-square test 
proved that there is no association between the responses and the real or hypothetical 
battery treatments (p-value=0.17). These results confirm that when the consumers have 
experience with the good, their decision is ultimately shaped by the price. We can also 
speculate that students may not be as concerned with beef safety attributes as one may 
think. However, further analyses are necessary. 
Figure 6.1 Proportion of Respondents Willing to Pay the Kentucky Proud Patty Bids, 






































To better analyze the effects of the real battery treatment on beef answers we ran 
6 models. Models I and II represent the single bounded model and III trough VI represent 
the one and one half bounded model (OOHB). Models I, III and V do not include the 
battery treatments while II, IV and VI do, for comparison purposes. The two models 
representing the OOHB model reflect the two cases mentioned at the econometric 
approach. Using the logit regression, all models were statistically significant as well as 
the bidkyp and localfood variables. Mixed results were found for the improvheal, real and 
ansbatt variables. Additionally, mixed results were found for the interactions 
ansbatt#male, ansbatt#improvheal and ansbatt#localfood. Looking at the pseudo R
2
 as 
well as the Log-likelihood, one can notice that including the battery treatments do not 
increase as much the power of the estimation.  
A closer look at the signs of the coefficients we also found mixed results. Whilst 
for the single bounded increasing the bid leads to a lower probability of a yes response a 
higher bid for the OOHB models increases the probability of a yes. This may be related 
to the fact that the follow up bid is always higher. At the same time, it may imply that 
consumers are willing to pay a premium for an attribute that they perceive as safe. Mixed 
results are also noticeable for the improvlocal and improvheal coefficient as concerns 
with quality attributes should increase the probability of a yes response. 
Keeping all the variables at the sample mean, the WTP estimates are $3.3, $2.3, 
$10.8, $12.6, $8.9 and $10, respectively. Using a t-test we found that the WTP estimates 
are statistically different. The estimates for the OOHB models were higher compared to 
the single bounded model. This result was expected since the follow up bids are always 
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higher than the initial. Moreover, as mentioned by Cooper et al. (2012) the OOHB model 
is more consistent with the real world and therefore more efficient than the single 
bounded model.  
Contradictory to the chi-square test, it is possible to notice that the real treatment 
had some effect to the WTP for the Kentucky Proud beef patty. For example, the WTP 
reduced from $3.3 (model I) to $2.3 (model II) for the single bounded model. On the 
other hand, for the OOHB models the estimated WTP increased. Thus, the learning 
design was effective in estimating the real WTP for the quality attribute. 
Although as mentioned by Penn and Hu (2018) hypothetical bias nearly always 
leads to an overestimation, it seems that for the OOHB models it was a case of 
underestimation.  


































































































































ansbatt#real  -0.32  -0.18  -0.12 
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(0.35) (0.41) (0.37) 






Observations 881 881 881 881 881 881 
Log-Likelihood -558.21 -548.67 -454.45 -448.53 -542.85 -534.15 
Pseudo- R
2
 0.08 0.097 0.05 0.07 0.03 0.05 
WTP $3.3 $2.3 $10.8 $12.6 $8.9 $10 
NOTES: Standard errors in parenthesis 
             Coefficients in bold are statistically significant at 1% (***), 5%(**)  and 10% (*)  
 
6.3.2  Grass Fed Patty 
Similar to the previous attribute, the proportion of yes responses decrease as the 
price increases independently to the initial bid (figure 6.2). For participants in the $4 
initial bid, it seems that the real treatment shaped their behavior. As one can notice, being 
in a real compared to the hypothetical treatment reduced the yes responses. For the $6 
initial bid, there was a marginal difference for $6.5 and $8 choices while for $7.5 the yes 
responses decreased and for $7 increased. However, a chi-square proves that there is no 
association between the battery treatments and the WTP responses (p-value=0.25). Thus, 
further analysis is necessary to test the effects of the real treatment. 
Figure 6.2 Proportion of Respondents’ Willing to Pay the Grass Fed Patty Bids, 
Hypothetical vs Real Battery Treatments 
 




For this quality attribute we also ran 6 models. Models I and II represent the 
single bounded model and III trough VI represent the one and one half bounded model 
(OOHB). Models I, III and V do not include the battery treatments while II, IV and VI 
do, for comparison purposes. The two models representing the OOHB model reflect the 
two cases mentioned at the econometric approach. For the grass-fed patties, all models (I 
through VI) were statistically significant (table 6.6). In the models, the bidgfand 
localfood are statistically significant and mixed results were found for the improvlocal, 
improvheal and real variables. Looking at the pseudo-R
2
 and Log-likelihood values we 
did not notice a significant change in the estimation power with added variables.  
Similarly to the previous attribute, mixed results were found for the signs of the 
coefficients. Whilst for the single bounded increasing the bid leads to a lower probability 
of a yes response a higher bid for the OOHB models increases the probability of a yes. 
This may be related to the fact that the follow up bid is always higher. At the same time, 
it may imply that consumers are willing to pay a premium for an attribute that they 
perceive as safe. Mixed results are also noticeable for the improvlocal and improvheal 




































response. Although the real treatment was not statistically significant for all models, the 
sign of the coefficient was as expected. 
Keeping the variables at the sample mean, the WTP for the grass-fed patty is 
respectively $3.60, $3.30, $10.50, $11.40, $9.30, $10.70 from model I through VI. Using 
a t-test we found that the WTP estimates are statistically different. The estimates for the 
OOHB models were higher compared to the single bounded model. This result was 
expected since the follow up bids are always higher than the initial.  
Looking at the WTP estimates it is possible to notice that the real treatment had 
an effect despite the chi-square results. For example, WTP from model III to model IV 
increased, while from model I to model II decreased. Therefore, we can conclude that the 
learning design was effective in reducing hypothetical bias. Similar to the previous 
attribute, it seems that the hypothetical bias for the OOHB model was an underestimation 
while for the single bounded model was an overestimation. 
Table 6.6 Maximum Likelihood Estimation Results for Grass Fed Patties 
Variables 
Coefficients 







































































































































Observations 881 881 881 881 881 881 
Log-Likelihood -558.31 -549.72 -435.25 -422.49 -543.69 -535.53 
Pseudo- R
2
 0.08 0.09 0.04 0.07 0.03 0.05 
WTP ($) 3.60 3.30 10.50 11.40 9.30 10.70 
NOTES: Standard errors in parenthesis 
               Coefficients in bold are statistically significant at 1% (***),5%(**) and 10% (*)  
 
6.3.3 75% Kentucky Proud + 25% Conventional Patty 
For the mixed attributes patty, the results were contradictory for the $4 starting 
bid. While the proportion of yes reduced from $4.5 to $5 and from $5.5 and $6, there was 
a slightly increase from $5 to $5.5 bids (figure 6.3). Looking at the impact of the real 
treatment, it seems as it was only effective for the $5 and $5.5 bids. For the $6 initial bid, 
as the bid increased the proportion of yes reduced and consumers in the real battery 
treatment were more cautious with their choice.  A chi-square shows that there is a 
marginal relationship between the proportion of yes and the real battery treatment (p-
value =0.046). Moreover, a test of proportions confirms that the real treatment is different 
from the hypothetical (p-value = 0.045).  
Table 6.6 (Continued) 
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Figure 6.3 Proportion of Respondents’ Willing to Pay the Mixed Attributes Patty Bids, 




For this attribute, all models were statistically significant (table 6.7). Models I and 
II represent the single bounded model and III trough VI represent the one and one half 
bounded model (OOHB). Models I, III and V do not include the battery treatments while 
II, IV and VI do, for comparison purposes. The two models representing the OOHB 
model reflect the two cases mentioned at the econometric approach. In all models, bidky 
and localfood were statistically significant while mixed results were found for the 
ansbatt#male coefficients. The log likelihood estimates show a decrease in power from 
the single bounded to the one and one half bounded models. However, including the 
battery treatment variables did not significantly increase the power of the estimation. 
A closer look at the coefficients signs we noticed that they are as expected for the 
localfood and real variables, even though real was not significant. For the bidky variable, 
the sign was as expected only for the single bounded model. For improvheal we expected 
a positive sign indicating that participants that care for healthy options would buy this 




































beef, consumers may not still perceive it as safe or healthier. For battamt and improvlocal 
mixed signs were found. Similarly, participants’ perceptions of safety would play a major 
role. 
Holding the variables at the sample mean, the average WTP for the mixed 
attributes patty is $7, $6.9, $7.2, $7.6, $7.2 and $7.6 from model I through VI, 
respectively. Using a t-test we found that the SB estimates do not differ statistically 
therefore CD did not have an effect in the WTP estimates. For the OOHB models, the 
estimates are statistically significant confirming the effectiveness of the learning design. 
Regarding the HB, we conclude that there is a case of underestimation for the OOHB 
models. 








































































































































Ansbatt#battamt  0.51  -0.14  -0.14 
Table 6.7 (Continued) 
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1#2 (0.48) (0.40)  (0.40) 




Observations 881 881 881 881 881 881 
Log-Likelihood -339.21 -332.40 -491.50 -483.20 -491.48 -483.23 
Pseudo- R
2
 0.36 0.38 0.13 0.14 0.13 0.14 
WTP ($) 7.00 6.90 7.20 7.60 7.20 7.60 
NOTES: Standard errors in parenthesis 
               Coefficients in bold are statistically significant at 1% (***),5%(**) and 10% (*)  
6.3.4 Appalachian Patty 
For the Appalachian patty, mixed results were found. Generally, as the bid 
increased the proportion of yes decreased independently of the initial bid (figure 6.4). 
However, it seems that the real battery treatment was not effective in reducing the 
proportion of yes. Therefore, the learning design may not have been effective in changing 
the consumers’ behavior. A chi-square test confirmed that there is no relationship 
between the responses to the bids and the real and hypothetical treatments (p-value = 
0.34). Moreover, a test of proportions also confirmed that the yes responses are equal in 
the hypothetical and real treatments (p-value = 0.34). 
 
 
Table 6.7 (Continued) 
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Figure 6.4 Proportion of Respondents’ Willing to Pay the Mixed Attributes Patty Bids, 




For this patty, all models were statistically significant. Similarly to the previous 
attributes, models I and II represent the single bounded model while III trough VI 
represent the one and one half bounded models. The two models representing the OOHB 
model reflect the two cases mentioned at the econometric approach. Models II, IV and VI 
include the effect of the learning design (CD). In all models, bidapp and localfood were 
statistically significant with mixed results for improvlocal.  
A closer look at the coefficients signs we noticed that they are as expected only 
for localfood. Although real was not significant for 2 models its sign was as expected. 
For bidapp, the signs were as expected only for the SB models. For the improvheal and 
improvlocal mixed results were found. A positive sign was expected given that it is a case 
of a quality attribute for which the consumers should perceive as safe. 
Holding the variables at the sample mean, the average WTP for the Appalachian 
patty is $2.70, $3.20, $10.70, $11.50, $9.50 and $11.10 respectively (models I through 



































can conclude that the learning design was effective in reducing the difference between 
real and hypothetical treatments. For the Appalachian patty, the HB was a case of 
underestimation. 
Table 6.8 Maximum Likelihood Estimation Results for Appalachian Patty 
Variables 
Coefficients 



















































































Battamt  -0.26**  0.02  0.12 
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Table 6.8 (Continued)      






















































Observations 881 881 881 881 881 881 
Log-Likelihood -549.47 -536.42 -440.40 -434.70 -544.85 -536.45 
Pseudo- R
2
 0.08 0.10 0.06 0.07 0.03 0.05 
WTP ($) 2.70 3.20 10.70 11.50 9.50 11.10 
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NOTES: Standard errors in parenthesis 
               Coefficients in bold are statistically significant at 1% (***),5%(**) and 10% (*)  
6.4 Discussion 
6.4.1 Perceptions and Concerns with Beef Safety Attributes 
Overall, consumers are starting to value food labels that guarantee the 
safety/healthiness of the product. However, considering a student population this may not 
hold. In this study, we included some variables to capture the concerns and perceptions of 
beef safety.  From the survey, we found that only 48% of the students have a UK resident 
meal plan. This implies that most students may only consume one meal a day at dining 
facilities (50% eat less than 5 times a week). Moreover, only 16% are familiar with all the 
labels: organic, grass fed, Kentucky proud, humane treatment certificate and naturally 
raised certificate. Some are familiar only with the organic label (12%). From the results, 
it seems that students are slightly more concerned with beef safety (47%) than beef price 
(43%). More controversy was found as only 23% consider important that beef is 
antibiotic free, 21% care about cattle impacts to the environment, 15% value grass fed 
and 14% value locally produced beef. Furthermore, even though 82% purchase local food 
in the stores only 28% state that the UK dinning need to improve local food options. 
This may confirm that students are not the ones purchasing healthier options at 
the markets even though some have knowledge and perceive them as safer or with higher 
quality. Nelson (1970) analyzed how limited information may influence preferences. He 
started by stating that consumers do not have enough information about prices and even 
less about goods’ quality variations. Therefore, consumers may not have “well-formed” 
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preferences. Hausman (2012) also mentioned that in elicitation surveys, respondents 
hardly reveal their true preferences if they are unfamiliar with the good’s attributes. 
Nonetheless, from the WTP estimates it seems as students are willing to pay a premium 
to benefit from the safety implied by the quality attributes (WTP estimates higher for 
quality attributes than conventional patties). 
 
6.4.2 Willingness to Pay for Beef Quality Attributes 
As mentioned before, consumers’ perceptions of quality are complex. Even though, more 
consumers are making their purchase decisions based on credence attributes as concerns 
with food safety, environment, production practices, etc. are increasing. Cicia and 
Colantuoni (2010) conducted a META- analysis of WTP for meat traceable attributes. 
Looking at different WTP estimates, they found that the main attributes that concern 
consumers are on-farm and multi-attribute traceability, food safety as well as animal 
welfare. Therefore, consumers are willing to pay a premium to benefit from those 
attributes. 
From the results, we can confirm that the respondents are willing to pay a 
premium for the credence attributes which they perceive as higher in quality or safe. 
Regarding the attributes it seems as they are more concerned with type of feeding (grass-
fed has higher premium). As mentioned by Cicia and Colantuoni (2010) in the US 
consumers value more the region of origin, breed, on-farm traceability and type of 
feeding.  
However, the WTP estimates for all attributes are somewhat high. This may be 
related to the range of prices ($4 - $8) which are 2 or more times higher than the market 
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price. Therefore, for future research I would suggest to select a price range closer to the 
real market value.  
6.4.3 The Contingent Valuation Method (CVM) 
Although CVM is the most applied approach, some controversy still exists 
regarding its validity and reliability. Several researchers as Portney (1994), Carson 
(2000), Carson, Flores and Meade (2001) as well as Hoyos and Mariel (2010) analyzed in 
their papers the issues, controversies and key aspects to assure the quality, validity and 
reliability of CVM. According to Venkatachalam (2004), validity refers to the CVM’s 
ability to measure the economic value. Three types of validity exist: content, criterion and 
construct. On the other hand, reliability refers to the method’s accuracy to value goods.  
First, content validity is achieved if the instruments (survey) measure the value of 
the good in an appropriate manner. Portney (1994), Carson (2000) and Carson, Flores and 
Meade (2001) mentioned that a survey should include three well-defined elements: 
description of the policy/program (good) to be valued; elicitation mechanism (close/open-
ended, single/double-bounded, etc.) and socio-economic characteristics. The researchers 
may also include consumers’ perceptions/attitudes towards the issues in study 
(environment, quality, etc.) and follow-up questions. Therefore, the respondents need to 
be clear about the good they are valuing, the valuation process and policy/decision-
making implications. According to Hoyos and Mariel (2010) the survey design is key for 
the CVM as the valuation is contingent to the collected information. In this research, the 
survey was designed considering all the main elements: socio-economic characteristics, 
consumers’ perceptions, elicitation mechanism, follow-up questions as shown on 
appendix I which my lead to a content validity. 
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Secondly, criterion validity is achieved when the CVM can be assessed in terms 
of the market price. Before defining the WTP bids for the beef attributes, the researchers 
collected information on beef prices in supermarkets, restaurants as well as fast food 
chains. Based on the information, the range of the WTP bids were stipulated from $4 to 
$8 which are the market’s minimum and maximum prices. Therefore, it is possible to 
state that the criterion validity was achieved. 
Third, construct validity is achieved when the estimation results follow the economic 
theory. According to Carson, Flores and Meade (2001), there are two tests that are 
essential: verify if the percentage of respondents fall as the offered price increases and if 
the WTP estimated changes as the quantity or quality of the good changes. From the 
results, we can confirm that the percentage of respondents accepting the offer reduces as 
the price increases for most attributes. At the same time, WTP estimates change as we 
move from the conventional patty to other quality attributes (respondents are willing to 
pay a premium for quality attributes). Therefore, we can also conclude that we included 
elements to achieve construct validity.  
Fourth, reliability can be achieved by sample size (several hundred or couple thousand 
observations (Carson, 2000)), using techniques to minimize discrepancy between stated 
and real valuation (Hoyos and Mariel, 2010) or WTP reproducibility and stability 
(Carson, Flores and Meade (2001)). The sample size (881) and techniques that minimize 
hypothetical bias (learning design) may assure reliability. However, the question of 
reproducibility and stability is still open.  
Finally, besides survey design, Carson (2000), Hoyos and Mariel (2010) and Carson, 
Flores and Meade (2001) mention that survey administration is also relevant to achieve 
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validity and reliability. Carson for example, states that in-person interviews facilitate the 
respondent’s understanding. Hoyos and Mariel (2010)as well as Carson, Flores and 
Meade (2001) confirmed stating that in-person surveys are more flexible and reliable. 
Hoyos and Mariel (2010) went further by mentioning that survey administration includes: 
selecting the relevant population, survey mode, sampling approach as well as sample 
size.  
In conclusion, most of the issues/ “incorrect” estimation resulted from CVM are 
related to the survey design. Assuring that the survey is well designed and administrated 
can guarantee the validity and reliability of the results. Nonetheless, it is important to run 
tests to confirm. 
6.4.4 Single versus One and One-Half Bounded Model 
The single bounded (SB) model is relatively statistically inefficient therefore 
researchers suggested the double bounded (DB) format with an offer of a follow up 
question/amount. However, with a DB format respondents are less likely to accept a 
follow up amount if they are not expecting it. If the participants do not have knowledge 
of the follow up bid violates the procedural invariance Therefore, the procedural 
invariance is eliminated or reduced in the one and one-half bounded format (OOHB) 
since respondents have knowledge of the follow up bid. 
Bateman et al (2009), analyzed the efficiency of the OOHB and found that it 
avoids the procedural invariance. Nonetheless, some attention is needed. First, the 
sequential binary voting may result in a misrepresentation of true preferences. Second, it 
is possible to find combination effects that result from anchoring. Anchoring occurs when 
there is a big difference between the lower and the higher bid. However, reducing the 
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difference may lead to a decrease in statistical efficiency. OOHB is less sensitive to the 
follow up bids and should be applied where response bias or sample design may be of 
concern.  
In conclusion, the OOHB model is more applicable as it increases the statistical 
efficiency compared to the SB model. However, from the log-Likelihood estimates for all 
beef attributes it seems as if the OOHB model did not add significant power to the 




6.4.5 The Cognitive Dissonance/Learning Design Method 
In a dichotomous choice CVM, respondents choose between two objectives: 
honestly responding to the bid versus indicating whether they favor or not the provision 
of the good (Brown et al. (1996) cited by Morrison and Brown (2009). This conflict 
(cognitive dissonance) results in yea-saying and hypothetical bias. Bateman et al. (2008) 
mentioned in their study that repetition or experience aid in developing stable and 
theoretically consistent preferences. Therefore, the learning design is a good alternative 
to reducing hypothetical bias and generating robust preferences.  
Actually, by looking at the results it is possible to notice a change in behavior in 
the presence of the learning design towards an expression of true preferences. Although 
this method exists since the 80s, most studies deviated to most recent designs to reduce or 
eliminate hypothetical bias. Therefore, there is still the need to evaluate the efficiency 




CHAPTER 7. CONCLUSIONS 
7.1. Aside from the learning design or beef quality attributes it is possible to notice that 
price information is crucial for consumers purchase decisions. Consequently, the 
proportion of a yes response decreases as the price increases following the consumer’s 
economic theory. 
7.2. For the non-quality attribute, moving from a previous hypothetical to a real battery 
treatment reduced the proportion of a yes response for both $4 and $6 bids. For the 
quality attributes, mixed results were found. While for some bids the proportion of yes 
increased for others it decreased when moving from a previous hypothetical to a real 
treatment. 
7.3. When looking at the different battery bids ($1, $2 and $3), moving from a 
hypothetical to a real treatment reduced the proportion of a yes response for both $4 and 
$6 non-quality attribute bids. 
7.4. For all quality attributes, the single bounded (SB) model resulted in lower 
willingness to pay (WTP) estimates compared to the one and one half bounded (OOHB) 
model. The result may be related to the statistical efficiency however further testing is 
crucial to confirm.  
7.5. Although perceptions of safety/familiarity with quality labels were conflicting 
participants are willing to pay a premium to benefit from quality attributes. WTP for non-
quality attribute was $2 while for Kentucky proud was $2.30, Grass-Fed was $3.30, 
mixed attributes was $6.90 and Appalachian was $3.20 for the single bounded models. 
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7.6. For all beef attributes, the battery real treatment had a negative effect in the 
probability of a yes response even though not always statistically significant. Therefore, it 
is possible to conclude that with experience participants/consumers tend to 
express/behave according to their real preferences reducing the cognitive dissonance or 
conflicts between what they say and their actions. Henceforth, the learning design is an 
effective approach to reduce/eliminate hypothetical bias. 
7.7. For the single bounded models, the learning design resulted in lower WTP estimates 
implying that the hypothetical bias was an overestimation of the real WTP. However, 
looking at the one and one half bounded (OOHB) models the learning design resulted in 
higher WTP estimates implying an underestimation of real WTP. Nonetheless, it is 
















APPENDIX 1. SURVEY 
SurveyInfo  
Thank you for your assistance with this important project. We are conducting a survey on a few UK initiatives. If you are under the 
age of 18, you are not eligible to complete this survey. If you agree to fill out the survey, your involvement will take about 10 minutes 
BENEFITS AND RISKS 
There are no foreseeable risks of participating in this study. 
COSTS AND COMPENSATION 
For participating and completing this survey, participants will receive $5. They may also have the opportunity to make a donation 
through the survey, but this is completely voluntary.  
CONFIDENTIALITY 
Records of participation in this research project will be kept confidential. Results will be reported in a summarized manner in such a 
way that no individual can be identified. 
VOLUNTARY PARTICIPATION 
Taking part in this research study is voluntary. We encourage you to participate in the survey as your opinion is important. Each and 
every single response is valued and appreciated. However, you may choose not to take part at all. If you agree to participate in this 
study, you may stop participating at any time by exiting the browser. Answers are not required for most questions, but those that do 
require answers are for the purpose of showing other appropriate questions. If you decide not to take part, or if you stop participating 
at any time, your decision will not result in any penalty or loss of benefits to which you may otherwise be entitled. If you withdraw 
from the study, the answers you provide will not be used. 
QUESTIONS 
If you have any questions about this research project, please contact: Dr. Wuyang Hu at (859) 257-7271 or by e-mail at 
wuyang.hu@uky.edu. If you have complaints, suggestions, or questions about your rights as a research volunteer, contact the 
University of Kentucky Office of Research Integrity at 859-257-9428 or toll-free at 1-866-400-9428. 
 
I have read the procedure described above and confirm that I am at least 18 years old. I voluntarily agree to participate in the survey. 
 
Q112 To agree that you are at least 18 years old, please enter your 5 digit number.  
 
 
Housing During this school year, where do you live?  
 UK dorms (1) 
 Sorority/fraternity house (2) 
 Not on campus-less than 5 minute walk (4) 
 Not on campus-further away (5) 
 
 
DietDescrip How would you describe your diet?  
 Vegan/vegetarian (1) 
 Eat meat rarely (4) 
 Eat meat sometimes (3) 




Bat UK currently has a small pilot program for UK staff and faculty to recycle alkaline batteries. Some batteries contain toxic 
chemicals harmful to human health. If disposed of improperly, they can potentially contaminate groundwater and soil, which creates 
serious long-term public health risks. UK is currently considering expanding the program in 2017-18 to 10-12 additional on-campus 
locations convenient to students that can accept other types of batteries as well. These funds will be used to install permanent 
containers and signage. An example of what may be installed is shown below 
 
Timer Timing 
First Click (1) 
Last Click (2) 
Page Submit (3) 
Click Count (4) 
 
 
BAT UK currently has a small pilot program for UK staff and faculty to recycle alkaline batteries. Some batteries contain toxic 
chemicals harmful to human health. If disposed of improperly, they can potentially contaminate groundwater and soil, which creates 
serious long-term public health risks. UK is currently considering expanding the program in 2017-18 to 10-12 additional on-campus 
locations convenient to students that can accept other types of batteries as well. These funds will be used to install permanent 
containers and signage. An example of what may be installed is shown here:  
 
Q107 Timing 
First Click (1) 
Last Click (2) 
Page Submit (3) 
Click Count (4) 
 
 
CT In the past, students in surveys have tended to overstate how much they say they would donate compared to students in a real 
donation who use their own money. Even though your choice is hypothetical, please imagine that you're making a real donation from 
your own money. 
 
Q108 Timing 
First Click (1) 
Last Click (2) 
Page Submit (3) 
Click Count (4) 
 
Bat UK currently has a small pilot program for UK staff and faculty to recycle alkaline batteries. Some batteries contain toxic 
chemicals harmful to human health. If disposed of improperly, they can potentially contaminate groundwater and soil, which creates 
serious long-term public health risks UK is currently considering expanding the program in 2017-18 to 10-12 additional on-campus 
locations convenient to students that can accept other types of batteries as well. These funds will be used to install permanent 
containers and signage. An example of what may be installed location is shown here:  





First Click (1) 
Last Click (2) 
Page Submit (3) 
Click Count (4) 
 
 
Consq Important: Please note that UK recycling is aware of this study and anticipates using its results to serve as a guide for 
decisions in future campus initiatives. It is important that you carefully consider your answer. 
 
Q110 Timing 
First Click (1) 
Last Click (2) 
Page Submit (3) 
Click Count (4) 
 
 
BAT1 If you had the opportunity, would you be willing to donate $1 of your participation incentive to support processing for battery 
recycling? 
 Yes (1) 
 No (0) 
 
BAT2 If you had the opportunity, would you be willing to donate $2 of your participation incentive to support processing for battery 
recycling? 
 Yes (1) 
 No (0) 
 
BAT3 If you had the opportunity, would you be willing to donate $3 of your participation incentive to support processing for battery 
recycling? 
 Yes (1) 
 No (0) 
 
 
Certainty1 How certain are you of your choice to donate $1? 
 Not Sure (1) 
 Probably Sure (2) 
 Definitely Sure (3) 
 
Certainty2 How certain are you of your choice to donate $2? 
 Not Sure (1) 
 Probably Sure (2) 




Certainty3 How certain are you of your choice to donate $3? 
 Not Sure (1) 
 Probably Sure (2) 
 Definitely Sure (3) 
 
Protest ReasonBATWTP Why did you say no? 
 This is UK's job, I shouldn't have to pay (1) 
 Rather use the money elsewhere (2) 
 Don't think the program will last (3) 
 I already pay too much to UK (4) 
 I wouldn't use the program (5) 
 
UKstuorgs What is your familiarity with the following UK Student organizations? 
 Not at all familiar 
(1) 







Council (1)           
Wildcat Wheels (2) 
          
Student Gov. Assoc. (3) 
          
Student Activities Board (4) 
          
Urban Forestry Initiative (5) 
          
Food Connection (6) 
          
 
Sustainpics How often do you use the following: 
 Never  
(1) 
Rarely (2) Sometimes (3) Regularly (4) Frequently (5) 
Water bottle refill stations (1) 
          
Outdoor recycling bins (2) 
          
Reusable “green-to-go” dishware 
program (3)           
Outdoor bicycle fix stations (4) 






sustain/envir The following questions ask about sustainability and the environment. Please state how much you agree or disagree with 
this information.  
 Strongly 
disagree (1) 
Disagree (2) Indifferent (3) Agree (4) Strongly agree 
(5) 
I am well aware of the 
sustainability/environmental-relevant events, 
activities, and/or courses at UK (1) 
          
My opinion toward 
sustainability/environmental issues has 
changed since I came to UK (3) 
          
Sustainability/environmental issues are 
something I personally care about (4)           
UK does enough to support 
sustainability/environmental issues (5)           
 
Conseq How likely do you think that the results of this survey will shape the direction of future UK battery recycling initia tives? 
 Very likely (5) 
 Somewhat likely (4) 
 Somewhat unlikely (3) 
 Very unlikely (2) 
 I don't know (1) 
 
Q70 Now, we will ask you a few questions on a different topic. 
 
 
Plan Do you currently hold a UK meal plan? 
 No (1) 
 Yes, Resident plan (2) 
 Yes, Commuter plan (3) 
 Yes, BCTC plan (4) 
 Yes, UK faculty/staff plan (5) 
 
resident If yes, what specific meal plan do you have? 
 All Access Plan - (unlimited meal swipes) (1) 
 Blue 14 Weekly Plan - (14 meal swipes/week) (2) 
 Flexible 100 Plan - (100 meal swipes/semester) (3) 
 White 10 Weekly Plan - (10 meal swipes/week) (4) 




commute If yes, what specific meal plan do you have? 
 Commuter All Access Plan - (unlimited meal swipes) (1) 
 Commuter Blue 14 Weekly Plan - (14 meals swipes/week) (2) 
 Commuter Flexible 100 Plan - (100 meal swipes/semester) (3) 
 Commuter White 10 Weekly Plan - (10 meal swipes/week) (4) 
 Commuter Basic 7 Weekly Plan - (7 meals swipes/week) (5) 
 Commuter Super Flex - $750.00 (6) 
 Commuter Off Campus 50 - (50 meal swipes/semester) (7) 
 Commuter All Flex - $500.00 (8) 
 
BCTC If yes, what specific meal plan do you have? 
 BCTC Commuter All Access Plan - (unlimited meal swipes) (1) 
 BCTC Commuter Blue 14 Weekly Plan - (14 meal swipes/week) (2) 
 BCTC Commuter Flexible 100 Plan - (100 meal swipes/semester) (3) 
 BCTC Commuter White 10 Weekly Plan - (10 meal swipes/week) (4) 
 BCTC Commuter Basic 7 Weekly Plan - (7 meal swipes/week (5) 
 BCTC Commuter Super Flex - $750.00 (6) 
 BCTC Commuter Off Campus 50 - (50 meal swipes/semester) (7) 
 BCTC Commuter All Flex - $500.00 (8) 
 
staff If yes, what specific meal plan do you have? 
 Faculty & Staff 20 Block Plan - (20 meal swipes/semester) (1) 
 Faculty & Staff 10 Block Plan - (10 meal swipes/semester) (2) 
 Faculty & Staff 200 Flex Dollars - $170.00 (3) 
 
 
campfood/week In a normal week, how many times do you eat at on-campus dining? Please count breakfast, lunch and dinner.  
 14 or more times per week (twice per day) (1) 
 10 to 14 times per week (2) 
 5-9 times per week (3) 




campfood options  Indicate the top 3 on campus locations you eat at most frequently. 
 I rarely eat on-campus (1) 
 AG Deli (2) 
 Blazer Dining (3) 
 Greens to Go (4) 
 Einstein Bros Bagel (5) 
 La Madeleine (6) 
 Taco Bell @ The 90 (7) 
 Apothecary Cafe (8) 
 Panda Express @ Bowman's Den (9) 
 Common Grounds (10) 
 Fresh Food Company (11) 
 Intermezzo (12) 
 Ovid's (13) 
 Steak 'n Shake (14) 
 Starbucks (15) 
 Aqua Sushi @ The 90 (16) 
 Chick-Fil-A @ Bowmen's Den (17) 
 Ed-UK-ATE Cafe (18) 
 Freshii (19) 
 K-Lair (20) 
 Rising Roll Gourmet Cafe (21) 
 Subway Cafe or Subway @ Bowman's Den (22) 
 
 
WTP4 Would you pay $4 for a non-KY Proud burger typically served at UK dining facilities (e.g. K-Lair)? 
 Yes (1) 
 No (0) 
 
WTP6 Would you pay $6 for a non-KY Proud burger typically served at UK dining facilities (e.g. K-Lair)? 
 Yes (1) 
 No (0) 
 
KYP6.50 Suppose you were buying one and only one burger. Would you pay $6.50 for a KY Proud burger?  
 Yes (1) 
 No (0) 
 
KYP7.00 Suppose you were buying one and only one burger. Would you pay $7.00 for a KY Proud burger? 
 Yes (1) 
 No (0) 
 
KYP7.50 Suppose you were buying one and only one burger. Would you pay $7.50 for a KY Proud burger?  
 Yes (1) 
 No (0) 
 
KYP8.00 Suppose you were buying one and only one burger. Would you pay $8.00 for a KY Proud burger? 
 Yes (1) 




GF6.50 Suppose you were buying one and only one burger. Would you pay $6.50 for a grass fed burger?  
 Yes (1) 
 No (2) 
 
GF7.00 Suppose you were buying one and only one burger. Would you pay $7.00 for a grass fed burger? 
 Yes (1) 
 No (0) 
 
GF7.50 Suppose you were buying one and only one burger. Would you pay $7.50 for a grass fed burger? 
 Yes (1) 
 No (0) 
 
GF8.00 Suppose you were buying one and only one burger. Would you pay $8.00 for a grass fed burger? 
 Yes (1) 
 No (2) 
 
75KY6.50 Suppose you were buying one and only one burger. Would you pay $6.50 for a burger made of 75% KY beef and 25% 
non-KY beef? 
 Yes (1) 
 No (0) 
 
75KY7.00 Suppose you were buying one and only one burger. Would you pay $7.00 for a burger made of 75% KY beef and 25% 
non-KY beef? 
 Yes (1) 
 No (0) 
 
75KY7.50 Suppose you were buying one and only one burger. Would you pay $7.50 for a burger made of 75% KY beef and 25% 
non-KY beef? 
 Yes (1) 
 No (0) 
 
75KY8.00 Suppose you were buying one and only one burger. Would you pay $8.00 for a burger made of 75% KY beef and 25% 
non-KY beef? 
 Yes (1) 
 No (0) 
 
APP6.50 Suppose you were buying one and only one burger. Would you pay $6.50 for an Appalachian Proud burger?  
 Yes (1) 
 No (0) 
 
APP7.00 Suppose you were buying one and only one burger. Would you pay $7.00 for an Appalachian Proud burger? 
 Yes (1) 




APP7.50 Suppose you were buying one and only one burger. Would you pay $7.50 for an Appalachian Proud burger?  
 Yes (1) 
 No (0) 
 
APP8.00 Suppose you were buying one and only one burger. Would you pay $8.00 for an Appalachian Proud burger? 
 Yes (1) 
 No (0) 
 
KYP4.5 Suppose you were buying one and only one burger. Would you pay $4.50 for a KY Proud burger?  
 Yes (1) 
 No (0) 
 
KYP5 Suppose you were buying one and only one burger. Would you pay $5.00 for a KY Proud burger? 
 Yes (1) 
 No (0) 
 
KYP5.5 Suppose you were buying one and only one burger. Would you pay $5.50 for a KY Proud burger?  
 Yes (1) 
 No (0) 
 
KYP6 Suppose you were buying one and only one burger. Would you pay $6.00 for a KY Proud burger? 
 Yes (1) 
 No (0) 
 
GF4.5 Suppose you were buying one and only one burger. Would you pay $4.50 for a grass fed burger? 
 Yes (1) 
 No (0) 
 
GF5 Suppose you were buying one and only one burger. Would you pay $5.00 for a grass fed burger? 
 Yes (1) 
 No (0) 
 
GF5.5 Suppose you were buying one and only one burger. Would you pay $5.50 for a grass fed burger? 
 Yes (1) 
 No (0) 
 
GF6 Suppose you were buying one and only one burger. Would you pay $6.00 for a grass fed burger? 
 Yes (1) 
 No (0) 
 
75KY4.5 Suppose you were buying one and only one burger. Would you pay $4.50 for a burger made of 75% KY beef and 25% non-
KY beef? 
 Yes (1) 




75KY5 Suppose you were buying one and only one burger. Would you pay $5.00 for a burger made of 75% KY beef and 25% non-
KY beef? 
 Yes (1) 
 No (0) 
 
75KY5.5 Suppose you were buying one and only one burger. Would you pay $5.50 for a burger made of 75% KY beef and 25% non-
KY beef? 
 Yes (1) 
 No (0) 
 
75KY6 Suppose you were buying one and only one burger. Would you pay $6.00 for a burger made of 75% KY beef and 25% non-
KY beef? 
 Yes (1) 
 No (0) 
 
APP4.5 Suppose you were buying one and only one burger. Would you pay $4.50 for an Appalachian Proud burger?  
 Yes (1) 
 No (0) 
 
APP5 Suppose you were buying one and only one burger. Would you pay $5.00 for an Appalachian Proud burger? 
 Yes (1) 
 No (0) 
 
APP5.5 Suppose you were buying one and only one burger. Would you pay $5.50 for an Appalachian Proud burger?  
 Yes (1) 
 No (0) 
 
APP6 Suppose you were buying one and only one burger. Would you pay $6.00 for an Appalachian Proud burger? 
 Yes (1) 
 No (0) 
 
Beef/Poul During a typical week, how often do you consume these products? 
 Less than 5 (1) 5-9 Meals (2) 10-14 Meals (3) 15 or more meals (4) 
Beef (1) 
        
Poultry (3) 
        
 
 
labels Are you familiar with the following beef-related food labels? (Check all that apply) 
 USDA Organic (1) 
 Grass fed (2) 
 KY Proud (3) 
 Humane treatment certified (4) 





localfood In the past year, have you purchased local food products? 
 Yes (1) 
 No (0) 
 
wherelocalfood Where do you buy local food products? (Check all that apply) 
 National grocery chain (e.g., Kroger, ALDI) (1) 
 National “Big Box” retailer (e.g., Walmart, Meijer) (2) 
 Organic/Premium Food Store (e.g., Whole Foods, Fresh Market) (3) 
 Farm or farmers market (4) 
 Other (5) ____________________ 
 
 
diningcharc Please rate the importance of the following aspects of choosing an on-campus dining location. 
 Not important (1) Somewhat important 
(2) 
More important (3) Extremely important 
(4) 
Organic options (1) 
        
Meal-plan or flex-
dollars options (4)         
Short waits for service 
(5)         
Grass fed options (6) 
        
Convenient location (7) 
        
Convenient hours (8) 
        
Quality and types of 
food served (9)         
 
 
meatshop Do you know of an on campus meat shop? 
 No (0) 
 Yes, but I've never purchased anything (1) 




beefaspects When eating beef, how important are the following aspects to you? (1 not at all important, 5 being very important) 








Taste and texture (1) 
          
Price (2) 
          
Food safety concerns (3) 
          
Environmental impacts of 
cattle farming (4)           
Antibiotic-steroid-hormone 
free (5)           
Grass fed (6) 
          
Locally produced (8) 
          
 
KYbeefatt Below are 7 statements for and against purchasing KY beef. Please rate how you feel about each. 
 Strongly disagree 
(1) 
Disagree (2) Indifferent (3) Agree (4) Strongly agree 
(5) 
I know more about where 
KY beef comes from, so I 
feel it is safer (2) 
          
I feel I am supporting local 
farmers by buying KY beef 
(4) 
          
KY beef is better for the 
environment (5)           
I don't like KY beef as much 
as beef from major 
producing states (7) 
          
I don’t believe KY beef is 
better quality (8)           
I am unwilling to pay a 
higher price for KY beef 
even though I can (9) 
          
 
 
courses Have you taken any environmental/sustainability courses? 
 Yes (1) 




check To ensure that the survey is being answered by a human, please select yes below.  
 Yes (1) 
 No (0) 
 
farmer Do you personally know, immediately related to, or regularly interact with a farmer? 
 Yes (1) 
 No (0) 
 
definelocal How do you personally define “local” food?  
 100 miles or less from my home (1) 
 From my county or neighboring counties (2) 
 From within the state that I live (3) 
 From my state or neighboring states (4) 
 Not sure/don't know (5) 
 Other (6) ____________________ 
 
beefchanges How do you think your beef consumption has changed since coming to UK? 
 I don't know (4) 
 Stayed the same (1) 
 Increased (0) 
 Decreased (3) 
 
foodchoices <p>Do the following affect your food choices? (Check all that apply)<o:p></o:p></p> 
 Friends/other students (1) 
 Family (2) 
 Classes (3) 
 UK dining programs/logos/placards (4) 
 
diningimprove <p>What are the areas that you think UK Dining can improve? (Choose top three)<o:p></o:p></p> 
 Increase the proportion of local food (1) 
 Create UK-made meals that can be served at home/dorm after simply reheating (2) 
 Better hours (3) 
 More variety (4) 
 Healthier food options (5) 
 Other (6) ____________________ 
 
 
gender What gender do you identify with? 
 Male (1) 
 Female (2) 
 Prefer not to answer (3) 
 
UKstatus What is your UK status? (check all that apply) 
 Freshman (1) 
 Sophomore (2) 
 Junior (3) 
 Senior (4) 
 Graduate student (5) 




College Which college or unit are you associated with?  
 College of Agriculture, Food & Environment (1) 
 College of Arts and Sciences (2) 
 Gatton College of Business and Economics (3) 
 College of Communication and Information (4) 
 College of Dentistry (5) 
 College of Design (6) 
 College of Education (7) 
 College of Engineering (8) 
 College of Fine Arts (9) 
 College of Health Sciences (10) 
 College of Law (11) 
 College of Medicine (12) 
 College of Nursing (13) 
 College of Pharmacy (14) 
 College of Public Health (15) 
 College of Social Work (16) 
 
zip <P>What is the zip code of your permanent residence? <o:p></o:p></P> 
 
 
tuition During the last year, have you received any scholarship, fellowship, awards, or help from your parents to cover your tuition? 
 Yes (1) 
 No (0) 
 
howpaytuition In the last year, what is the proportion of tuition you pay with your own money? 
 75-100% of it (1) 
 50-74% of it (2) 
 25-54% of it (3) 
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